


























 Received: 27 J
Abstract 
    Background
and speech diso
(LSVT) on imp











   Conclusion: 






*This work has bee



















J Islam Repub Ir
_______________
r: Dr Zahra Jafari, j
ech Therapy, Scho
Tehran, Iran  
ers Clinic, Hazrat 
ran  










 and a no-trea
o did not suff
 questionnaire









t: None declared 















cle   
c.ir   











     Published: 1
isease (PD) is 
e course of ill
ifficulties in pa
al study was co
tment group (
er from voice 
 was complete
ere applied for
s set at 0.05. T
 a significant w
, and NNC gro
HI scores in 
n VHI score co
ice treatment, P
iences 
 CC BY-NC-SA 1.0 li
cal Sciences  
 A, Amiri Shava
sease. Med J Isla
 is a chronic 
progressive lo




 mood and be
p disorders, c




 Sciences, Iran Uni
Iran University of




 Gholam Ali S
3 Feb 2019 
a progressive n





d a day before





uld be the resu
arkinson’s dis
cense. 
ki Y, Shahidi G
m Repub Iran. 20
neurodegener
ss of dopam
s the second 
after Alzheim
ms (tremor, 




























dy, the aim wa
d PD using voi
 PD patients w
). Neurologica
blems and we
 the start of LS
d NNC groups






















































Jafari Z. Lee S
. https://doi.org/
 (2). Approxi




















y PD patients 




th PD group b
 after the treat
alyses were pe
eated measure 




















ts in VHI sco
onitoring and
   
experience som
ee Silverman 
to 2 groups: a 
roup consisted










to 90% of pa
rders during
ers may be o
ever, only 3
). 
 can be treat
such as deep 
N-DBS) and
ars, various 






e type of voic
voice treatmen
treatment group
 of 13 healthy
ears), sex, and
nt for the PD-T
SPSS Statistic
iance were used
1). The mean o
ectively. LSVT
rved in PD-NT
 by LSVT. 
) mitigates voic
tients with PD
 the course o
ne of the pri































































































this study, it 
gram could b
orders, assess










s were also li
nt (LSVT) is
ention meth





ed to raise th




, speed, and 
intensive spe









ex (VHI) is 
 his/her own 
e effects of 
 (QoL) have 
I has been pr














 disorders in 
studies have 
m for patien
ing to the dia
date, no rese
ell-known vo


















 LSVT are as
ffort vocaliza
n or knowled
e voice, and 
nt’s performa
h improves v








e a louder a
16, 17, 20, 21
examine the 
n of the dis
ical, behavio




oved to be se
 PD patients







rowth in the 






























 follow: (1) fo
tion, (3) inten
ge of the am
(5) quantific




















 (23, 26-32). 
as used as a 
 to moderate
r severe PD c
















 early LSVT 
lieving voice























































































































pared to a con
ethods 
articipants: T




s, 7 females 
-NT, n=10, m
5 males). Th
d on a numbe







ribed for the p
total of 23
nosed by a ne
ety Brain Ba
ed in the stud
ase severity 
rding to the 







ch (7).  
clusion crite
 trauma or b
r than medic
ery of the 
geal surger
iduals with
rding to the 
those with
rding to Mini
re of less tha
were exclude
undergone an
ng this study (
e control gro
males and 6 
e and speech
5 years old, 
ording to the
ot suffer fro
 the PD patien














e names of 
r and they we
n who was un
 consisted o
±3.30 year, 7
 voice and sp
D patients 
and level of 













nded (8, 51), 
), and have c









n 26 of the m
d from the s





with a mean 
 speech and 
m any voice 





ion of the V











aware of the 
f 13 health




















 (48, 52); usi
as L-dopa (in
1, 52); and 








 of 13 health









 of charge fo
HI questionn





















































































































 The VHI 























































y after the st
atients by one
















ed in this res
ed a high 


































 depression scale; 
atment. 
udy fulfillmen
 of the resear
lete the ques
 is self-admi









 to 120, with 
ed by the pa
s scored betw





















n by a spee
t in both En
ere performe























s (30).  
120 indicatin
tient due to v








ts by one o
al Inc., accor
d by Ramig 
ndividual the







be done at h
ed individual



























































































































cales in the f
p. F values, 
 (partial η2), 
tatistical ana
red small, an 





ied in this res
SE score in 







e results of t
F) in the fir
t) were com
 the NNC gro










 and its subsc
T group (p≤0
found betwee

















ran. 2019 (13 F
analysis of  
re and its sub
NC). A repe
ducted to co
irst and the se
p-values, est
and observed










se in the exp
d the mean d
ver, this was
ck of signific
he VHI and i
st assessment
pared among














 and the secon
second asses











































 1). No sign














0) (Fig. 1). 
LSVT on im










































) scores in the
ant difference
NC (p=0.068
ts (Fig. 1). 
ificant differ





































































































s on the VH
 were signif






rs from the in
eakness in P
, indicating th






ity of life (60












 bars represent stan
Parkinson’s d
n. 2019 (13 Feb
s of this stud
I and its sub
icantly higher












of the voice 
and related 
), thus, this fin
itigating vo
 important fea
 (2) the mode
ort is accom
otor learning
 and (3) calib
n this study
ld have been 








y were as fol
scales in pat
 compared to
I and its subs
able improve
ies, 78% of
 of vocal diso




ease. In this st















 in the 3 groups.
ically normal contr
ap index; VHIF, V























































 for the PD-T gr









se it in every












 this study, L








oup) and the seco
HIF, (C) VHIP, 
n’s disease-treatm






ze the effort n




 in PD patien


















nd (after LSVT 





 leads to gen
rapy session 
 LSVT seem







































T on VHI in
41). 
ed the score
t the score o
nce with those
e been due to
eriphery and












































































2. Sapir S, Rami
disease: Lee
2011;11(6):8
3. Pahwa R, Lyo
4th. New Yor
4. Ho AK, Ian
impairment i
Behav Neuro
5. Saffarian A, 
Disease on E
Test. J Voice
6. Duffy J. Mot
and Managem






















rm (13, 14), 
of cooperatio















, et al. Prevalenc
 study of populat
ly Research Gr
g LO, Fox CM. I
 Silverman voi
15-30. 
ns KE, Kuller W
k: NY:Informa H
sek R, Mariglia










 protocol for a
13. 





 of the PD (
n the progr
re other dis
it can lead to
nts in this stu
reatment in a
icult to find 
usion criteria










) and was 
ences (Grant#
ants in this st










 of patients wit
1-7. 
hidi GA, Jafari 








, Franklin C, R
cacy of voice t
ance–correlation
n programs, 













VHI and its 
D, which ma








 disease in Euro
s. Neurologic Di




JL, Gates S. S
h Parkinson’s di





Ives N, Patel R,
ard NHS speec




 analysis. Hum 




































































































































amig L, Sapir S
l .Intensive voice









































chettino I, et al
oice Handicap In
ehlau M, dos Sa











an Hooren MR, 







ran. 2019 (13 F
thwood MH, Le
h intelligibility
e. J Med Speech 
orkston KM. S




son CL, Deane 
age therapy tec
e. Cochrane Data
, Countryman S, 
 treatment (LSV
ar follow up. 
 



















 science and p
d approach to tr
r neurological 








uring disease: a 
nt scales: 2nd e
hnson A, Grywa
al. The voice ha
 J Speech-Lang 
aviani F, Mozza
. Cross-cultural 






. Exp Brain Res. 









bin M. Voice 
normal controls 
c Mov. 2013;3. 
ć Z, Jančić E, 
A. S
eb); 33.5. 






: dysarthria. J S
 KH, Clarke CE
hniques for spe









 months after 
’s disease: a co
 Phoniatr Logop





g Hear Res. 199
y C, Perez K
son disease: lar
. 




, Sapir S. Curren
ent (LSVT) for
Am J Spee
rien C, Hoehn 
atients with Pa
 of two techn









p index into Bra
ngeal somatose
s for speech 
2010;201(3):401





 R, Pilz W, Kuij














































it A, Jacobson G
HI): developmen
):66-70. 























































































disease. J  Vo
34. Searl J, W
Feasibility o
disease. Clin 




36. Rosen CA, M
index chang
2000;14(4):6























study of 100 










47. Midi I, Dog
Voice abnor
Parkinson’s d









50. Angelis Ed, 
Effect of voi
disease patien












e G. Perception o
isease vis-à-vis 
ndex. J Indian 
2. 
I, Cardoso R, P
 the voice hand
ice. 2017;31(2):
ilson K, Haring
f group voice th
Commun Disord
l J, Warren A, K
oups for Parkins
ging therapy f
  Relat Disor. 20




version of the Le
in Parkinson’s 
5-107. 
, Ramig LO, Ma
et al. Innovative 
ce treatment (L
-Lang Pathol. 20
ageau V, Roy JP
owel articulatio
Linguist Phon. 2
Miller N, Lee 
audit of outcom
ord. 2015;50(2):





ri S, Mirtorabi 
ly from 2006 to 2
 Daniel SE, Kil
idiopathic Park
cases. J Neurol N
ove A, Robbins 
in early Parki















 Hear Res. 2007
, Suiter DM, Ch










L, Wong LLN. 
e speakers with P
2):919-25. 
Parkinson’s d







icap index in pe
258. e13-. e18. 
 K, Dietsch A,
erapy for indivi
. 2011;44(6):719




 Zullo T, Sonbol
atment of voice
ler L, Halpern A
e Silverman Voi









es in a routin
215-25. 
gemann J, Paulo
d voice effects o
 study. J Neuro
 R, Akbarikamr
D. Road Accid
008. Iran J Agin






a H, Ruzicka E
ation of speech 
’s disease. J 
arkinsonism on
(5):427. 
u M, Can G, S
ir relation with 
rol Scand. 2008;
ig LO, Story B
the Lee Silverm
tion in dysarth
: acoustic and 
;50(4):899-912. 
orna L, Beverly 
ker with idiopat
nt. J Med 
az H, Behlau M,
 on oral commun
Scand. 1997;96(4
rn A, Gilley P, 
SVT® LOUD) 











 J. The psycho
ople with Parki







ian M. Voice han
 disorders. J V











e clinic. Int J 
ski BR, Rademak





. Accuracy of c
a clinico-pathol
atr. 1992;55(3):1
 Owen AM. Cog
are accompanie












D, Wolf T, Watk
hic Parkinson's d
Speech Lang 













































































































E, et al. Hem
cognition defic
012;50(8):1936-4








































, Delbari A, M
usia: A compar
ges. NeuroRehab
ili M, Toufan 
gnitive reserve 
 Exp Res. 2015;2
ar S, Jafarloo F






t size (ES). Retri
voice handicap 
al impact of voic
Ciucci M, Sapir 
d approach to tr
r neurological 




g Brain Injury. N
 B. Exercise and
isease. Eur J Ph
ameron JL, Lea
 Triggering endo













. Effects of agei




















ati M, Kahani S









ng on speed an
lts. Med J Islam
r S, Hashemi H
d evaluation o




, Farley B. Neura
ls with Parkinso
in Speech Lang
n mirror reading
g Brain Res
d Limb-Use an
002;8(6):574-85.
in persons livin
. 2009;45(2):215
K, Russell VA
tective processe
cy. Parkinsonism
. 
. 
h 
n 
. 
-
n 
l 
r 
d 
 
, 
f 
J 
 
-
l 
n 
. 
: 
. 
d 
 
g 
-
, 
s 
 
